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Alma-Ata, Kazakhstan. Universitet.

A.Issledovuniye px"otﬂessov perencca, Voprosy teorii otnoaitel'nbati (8tudy of Trans-
fer Processes, Problems in the Theory of Relativity) Alma-Ata, 1959, 236 p.
Errate slip inserted. 1,000 copies printed. (8eries: Its Trudy)

'Bponaoring Agency: Ministerstvo vysshego obrazovaniya SSSR and Kazaknskiy
gosudarstvennyy universitet im. S.M. Kirova.

Editorial Board; V.P. Kashkarov, N.D. Kosov, and N.M. Petrova; Resp. Ed.:
L.A, Vulis; Tech, Ed.: L.D. FKashkarov.

PURPOBE: Thie collection of articles is intended for research physicists and engi-
neers. It can also be used ty instructors and students at universities.

COVERAGE: The articles of this collection contain the results of 19 studies in
trensport problems and the general theory of relativity made from 1956 to 1958
by the staff of the kafedrn cbshchey fiziki i teorsticheskoy fiziki Kazakhskogo
universiteta im. 8.M. Kirove (Department of General Physics and  Theoretical
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Btudy of Transfer Processes (Coat.) sSov/5179

. Physics of the S5.M. Kirov Kazikh State University). The articles are arranged
in two groups. Oroup one contains 16 articles concerning the research activity
of the teplofizicheskaya laboratoriya pri kafedre obshchey riziki (Heat Physics
Laboratory of the Department of General Physics) in the investigation of trans-
port prozesses of matter, impulse and energy; group two contains three articles
reporting on stulies of the Department ol Theoretical Physics on problems of the
theory of relativity. Article one of the collection is an introduction and re-
views the problems of trangport processes and gives a fairly detailed bibliog-
raphy of coniributions of members of physics department of Kazakh State Uni-
versity. No personalities ars mentioned. References accompeny each article.

TABLE OF CONTENTS:

From the Editor

I. INVESTIGATION OF TRANSPORT FROCESSES

Vulis, L.A. COntribdtion to the Investigation of Transport Processes T

D S
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Study of Transfer Processes (Cont.) 80v/5179

" Vulls, L.A. Critical Regime of a System With Sources 16
—_—1 _
Vulis, L.A., and A.A. Kostritsa, Problems of Similarity and of Simulating
Transport Processes in Nuclear Reactors 28
Isayev, N.U. Electric Simulating of Neutron Transport Process and of the
Critical State of a Nuclear Reactor 43
Vulis, L.A., and A.T. Luk'yanov. Electrostatic Integrator 65
\‘—__\
Klinger, V.G., and V.V. Ronzhin, Simulation of Light Produced by Gemma
Radiation From a Cyclindrical Source 89 .
Dubovik, I.I., and V.G. Klingsr. Light Exchange Between Mirror and
Diffuse Surfaces ' 97
Kosov, N.D. Application of the Normal Thermal Regime Method in the
‘Determination of the Coefficient of Diffusion of Liquids 101
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. 10(2) ' ‘ PHASE I BOOK EXPLOITATION Sov/2271

Soveshchaniye po prikladnoy gzazovoy dinamike. Aima-Ata, 1956

Trudy (Transactions of the Conference on Applied Gas Dynamics) Alma -
Ata, Izd-vo AN Kazakhskoy SSR, 1959. 235 p. Errata slip inserted.
aen - t- .

Sponsorlng Agency' Kazakhskly gosudarstvennyy universitet imeni S.M.
Kirova, '

-Ed.: V.V. Aleksandriyski JQech, Ed.: 2.P. Rorokina; Editorial Board:

L.A. Vulls (Resp. Ed.¥¥'V.P. Kashkarov, T.P. Leont'yeva, and B.P.
Ustimenko.

PURPOSE: <This book should be ofbinterest to sclentlsts and engineers
working on problems of applled gas dynamics and may be of use to
students.

COVERAGE: This book presents reports gnd brief summaries of the dis-
cusgions which took place at the Conference on Applied Gas Dynamics
in Alma-Ata in October 1956. The conference was subdivided into thrze
areas’ of applied gas dynamics: Jet flows of flulds and gases, the
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. Transactions of the Conference (Cont.) S0v/2271

-aerodynamics of heating grocesses, and the discharge of a fluid.
The practical value of the "Transactions of the Conference"
conslsts in the development of theory, methods of technlcal cal-
culation and méthods for systematic measurement applied to heat-
ing, furnace, and other industrial processes for which, in most
cases, aerodynamlc phenomena are decisive “actors.

TABLE COF CONTENTS:
From the Editorial Board

Session of October 23, 1956_

Abramovich, G.N. Turbulent Jets in the Flow of & Fluid

Ginzburg, I.P, On the Discharge of Gases From Vessels Through
‘Plpes With Friction and Local Resistances
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Vulis, L.A. Basic Results and Further Problems in the Investiga-
Y1on of Jet-like Motions of Fluids and Gases

Isatayev, S.I. On the Turbulent Wake Behind a Body in a Two-
dimensional Flow

Brief Summary of the Discussions
Session of October 2%, 1956 (morning)

Antonova, G.S. Investigation of the Turbulence Characteristics
of a Free Nonisothermal Jet and on Open Torch

Kashkaro?, V.P. On the Motion in the Same and in Opposite Di-
rections of Two Uniform Compressible-gas Flows

leont'yeva, T.P. Propagation of Axially Symmetrical Jets in
Flows in the Same and in Opposite Directions
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Transactions of the Conference (Cont.) 80V/2271

Bukhman, S.V. Laws of Motion and Laws of Combustion of Carbon
Particles '

Nazarchuk, M.M.,and N.I, Pol'skiy On the Critical Conditlions
for the Flow or g Viscous Gas 1in a Plane-parallel Channel

Brief Summary of the Discussions
Session of October 2%, 1956 (evening)

Terekhina, N.N. Propagation of an Axially Symmetrical Gas Jet
in a Gas Medium of Any Density

}
Chebyshev, P.V. Electrothermoanemometers From VEI (Al1l-Union
Electrotechnicel Institute) and Their Use in the Investigation
of Nonlsothermal Gas Flows
Trofimenko, A,T. Investigation of a Semlbounded Jet
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Transactions of the Conference (Cont.) Sov/2271

Akatnov, N.I. Survey of Articles on Jet Theory by the Chair
of Hydro- and Aerodynamics of the Leningrad Polytechnical Instlitute

imeni M.I. Kalinin . 107
Shepelev, S.F., and S. Tsoy. Two-dimensional Jet 1n the Cross
Section of an Alr Duct 108
Bespalova, V.G Use of Hydrodynamic Calculating Machines for
the Solution of Jet Problems 115
Brief Summary of the Discusslons 122

Session of October 25, 1956 (morning)

Katsnel'son, B.D. Some Problems in the Aerodynamics of Cyclone

Combustion Chambers and the Combustion of Coal Dust 123
Ustimenko, B.P. Aerodynamics of Twisted Jets and Cyclone
Chambers . : = S 134
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‘7'990 o p222/D302
AJTHORS: Vulis, L.A. and Luk'yanov, A.T.

TITLE: Electrostatic integrator

PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,
no, 9, 1961, 15, abatract 9 Bl100 (V sb, Issled. pro-
tiﬁasov perenosa. - Vopr. teorii otnositel‘'nosti,
Afma-Ata, 1959, 65-88)

TEXT: The operating principles of an integrator intended
for solving partial differential equations of the heat conduction
type are described. The main operating part is a collection of cap-
acitors which imitate a discrete (finite-difference) representation
of the problem. For this purpose a definite number of elements form
part o’ the integrator, each of them corresponding to a certain

part of the physical system investigated. An element consists of
two series connected capacitors which are in turn connected to ad-
Jacent capacitors; one switching cycle corresponds to one unit of
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. S/194/61/000/009/011/053
Electrostatic integrator D222/D302

time interval. The system provides for the anpecification of sources,
and for solving problems with variable coefficients. The theoreti-

cal circuit diagram of the device, containing in addition to the
capacitordg switch, stabilized supplies and measuring instruments, ﬂ
is described. Exeamples show how the problem of cogling plates is
solved. 11 figures. 2 tables. 1l references. Abstracter's

note: Complete translation_/
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Bffect of puleationn of temperature on the rate of turbulent combustion,
Isv,AN Eazakh,8SR, Oer,ensrg., no,1$66-70 '59, (MIRA 12:11)
(Combustion)
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AUTHORS: Vulis, L.A., Isayev, N.U., and Luk’yanov, A.T.

Nt v ——————— .

DITLE: Static Analog Devices

. 'y
PERIODICAL: gestn§k Akademii nauk KazSSR, 1959, Nr 9, pp 53-58
USSR

ABSTRACT: " The article deals with an entirely new type of analogs,

the static electrointegrators (SEI), Having been un-
der development at the Problemnaya teplofizicheskaya
laboratoriya Kazakhskogo universiteta (Laboratory for
Thermal and Physical Problems of the Kazakh University)
since 1957, they greatly simplify the computing methods
and at the same time widen the scope of problems to be
investigated., The static electrointegrators have al-
ready been used for computing diffusion of neutrons as
well as for solving nonlinear problems pertaining to the
theories of heat conductivity and hydrodynamics (Figure
2). The article also mentions two additonal SEI models

Card 1/2
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Static Analog Devices

the first being practically an electric analog of D,
V. Budrin’s hydrostatic integrator ané the second an
SEI with an ohmic-type, moving computor device (Pigures
3 and 4), The latter has a great adventage as it can
make calculations by dividing the space-time component
into as many elements as desired. In addition to this,
the SEI with an ohmic-type moving computor device has
small dimensions, its only bad point being the neces-
sity to meke intermediate entries, The article also
mentions the Problemnaya laboratoriya kafedry obshchey
fiziki Kazakhskogo universiteta (Problem Laboratory of
the General Physics Faculty of the Kazakh University).
There is 1 graph, 1 set of graphs, 1 set of hookups, 1
photograph, and 12 references, of which 2 are American
and 10 Soviet.
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VULIS, L. A.,

KASHKAROV, V. P.  (Alma-Ata)

"Boundary Layer of Compressible Gases on the Surface of a Burning Body."

report presented at the First All-Union Congress on Theoretical and Applied

Mechanics, Moscow, 27 Jan - 3 Feb 1960. :
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“VULIS, L. A., ISATARV, 8. 1., KASHRAROV, V. B.  (Alua-Ata)

"The Propagation of Viscous Streams (Jets) On the Surface of Bodies.”

report presented at the First All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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VULIS, L. A., USTIMENKO, B. P., BESPALOVA, V. G, (Alma-Ata)
"Liquid-Flow Analogy in the Treatment of Problems Concerning the
Propagation of Turbulent Jets."

report presented at the First All-Union Congress on Theoretical and Applied
Mechanics, Mmcow, 27 Jan - 3 Feb 1960.
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VuLIS, L. A., otv. red.; KASEKAROV, V.P., red.; KOSOV, N.D., red.;
FETAOVA, U,M., red.; KAS!H(AROV, L.D., tekhn, red,

[Study of transfer processes, Problems in the theory of
relativity] Issledovanie protsessov perenosa. Voprosy
teorii otnositel'nosti, Alma-Ata, Uchpedgiz Kazakhskol
SSR, . 1960, 161 p. (Its Trudy, no.2) % RA 17:3)

1, Almu-Ata, Universitet,
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8/124/61/000/010/028/056
D251/D301 -

AUTHOR: Vulis, L.A.

TITLE: On the role of temperature pulsation in turbulent
combustion :

PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 10, 1961, 83,
abstract 10 B594 (V sb. 3-e Vses. soveshchaniye po
teorii goreniya, v. 1, M., 1960, 91-99)

TEXT : The influence of pulsations of temperature and the
connected pulsations of speed on the process of turbulent combus-
tion is considered. Making use of the theorem of K.I. Shchelkin on
surface combustion, the author constructs a model for calculating
the time of complete combustion in a turbulent flow of a homogeneous
mixture, and obtains the relation of dependence of the time of com-
plete combustion and also (for a known dependence of the time of
complete combustion on various factors) the dependence of the dim-
ensions of the zone of complete combustion, the velocity of flame-
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. §/124/61/000/010/028/056
On the role of temperature... D251/D301

spreading and the evolution of heat on the turbulent pulsations of

temperature and velocity. The theoretical dependence is satisfac-

torily confirmed by known experimental data. 13 references.
Abstracter's note: Complete translation_/
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 {_VULIS, L.,

‘Calculation of turlmlent free flow by the use of the equivalent

problem of the theory of heat conductivity. Izv. AN Kazakh,

SSR. Ser. energ. no.2:60=67 160, (MIRA 14:3)
(Jets=Fluid dynamics)
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ARTYUKH, L.; VULIS, L.A.; USTIMENKO, B.P.

Hydrodynamic theory of heat transfer applied to

liquids with snall Prandtl numbers. Izv.AN Kaszakh,

SSB. Ser.energ. no.2:76-89 60, (MIBA 13:7)
(Hydrodynamics) (Heat--Transmission)
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8/137/61,/000,/006 /001 /092
AOO6/A101
I 72,00 |
AUTHORS: Vulis, L.A., Kashkarov, V,P,
TITLE; fﬁﬁeat acnditions of the toundary layer durihg heterogengous combug-

tion

PERIODICAL: Refereativnyy zhurnai, Metallurgiya, no, 6, 1961, 1, avstract 6B1 (v
8b, "3.ye Vses, soveshchaniye po teorii goreniya, v, 2, Mosaow, 1960,
98 - 106)

TEXT; The authors solved a system of equations for a flat laminar boundary
layer of compressible gas, consisting of equations of motion, contlinuity, energy,
diffusicn and state, Dependences were obtained which made 1< posaible to fingd

the distribution of velocities, temperaturs and ocneentration, and also ignitien

and oxtinotion oonditions in the boundary laysr for a plate passed around by a
homogeneous fiow of viszous 838, An analogous predlem for the Jet flow around a \
oone is briefly mentioned, The authors preasnt correlations between two dimena
alonlaas paramatenf determining the combustien process, for 2 different, types

of process, i.e, & "hysteresis’ and a "non-crisis" process, For the rapid mo%lon
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8/123/61/000/012/036/0b2 |
\ Y IR00 AOOk/A101
AUTHORS ¢ Vulis, L, A,; Yershin, &h,A,
TITLE: ﬁOn the aerodynamical theory of the gaseous tongue of flame

PERIODICALs. Referativnyy zhurnal, Mashinostroyeniye, no. 12, 1961, 22, abstract
121180 (V sb, "3-ye Vses, soveshchaniye po teorii goreniya, v, 2",
. Mosaow, 1960, 219-227)
TEXT: The authors present a brief survey on investigations of the aero-
dynamical theory of the gaseous tongue of flame bassed on the idea of an infinite
reaction rate of combustion. This assumpticn leads to a scheme of diffusion
combustion as in the case of both unmixed gases ‘and homogeneous mixtures, The
latter: case is investigated in.detail. If for the case. of combustion of unmixed
gases the equation systam is complete, since the flame front is found from the
stoichiometric relation of the flows of the reacting. components, an additional .
assumption on the position of the flame front is negessary for the flame tongue
of & homogeneous mixture, In order to solve this problem, the condition of the
gas-dynamic scheme of the flame front is taken as an oblique heat discontinuity,
In such a scheme ths whole range of flame tongue is replaced by the surface of

{
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25743
: 8/123/61/600/012/036/042
On the.aerodynamical .theory ... AOOk/A101

discontinuity in the.velocity, temperature, mixture oomposition, ect, Equations
of.- pontinuity, .momentum and ‘enargy- are written down, .and the dependence is
derived -of the gas-dynamic parameters on angle 0¢; - the slope of the flame front ™
relative to the:normal to the lines of the flow. up to the discontinuity, It is
assumed that; the solution sought- for-is taking place at the maximum deviation
angle of .theilines of -the flow in the discontinuity.. At a given heat ralease ..
charasteristis (ratip. of the thermal effect to the initial enthalpy) of the order
5-7 the megnitude of Q¢ is near to 70", In this case the angle of plope of the
flame front does not depend on the flow velocity and only slightly depends on the
heat releasg characteristic. A comparison of these results with the test data
shows that actually, as this follows also from the "aerodynamical scheme", a
certain warming-up of the fresh mixture, its expansion and a deviation of the
lines of the flow to the flame frant, can be always observed. Owing to this a
value = 83 1s obtained at the Drner with an ordinary flame front, while
with an Inverted flame (behind the sigbilizer) value &, = °, The authors
"analyze the problem of an increased flow veloolty behiné the flame front, Also
in this case the conception of an oblique heat discontinuity was used and experi-
mental checks were carried out. From a nozzle 20 mm in diameter across which a
stabilizer (1.5 mm diameter wire) was fastened, a Jet of gasoline vepors and air

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

38 ¢

R
-

25743 -
. e » 8/123/61/000/012/036/042
On the aerodynamical theory ,,. A004/A101

mixed beforehand flowed vertiocally upwards, With the aid of ‘a special feeder
fine quartz sand was fed into the flow, which was photographed when streaming
‘out’ from the nozzle, The particle speed behind the flame front was determined
from the length of the trajectory and photographic exposure, - It was found that
during the passing of the flame front the speed inoreased by a fastor of 1.5
which agrees with the theoretical results, Thers are 4 figures and 23 references.

Sh, M, 8,
V[Alllavs:t"‘,raoter's note: Complete translation] |
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VULIS, L.A.j GRUSHANOV, L., {ekim, red.

[Overlapping of molecular and molar effects in the transitiom
region of a flow; Conference on Beat ard Mags Transfer, Minsk,
June 5-1C, 1961) O vzaimoralozhenii molckuliarmykh i moliarmykh

effektorv v perekhodnoi oblasti techenila; soveshchanie po teplo~i
magsoobmenu, g. Minsk, 5-10 iiunia 1961 g. Minsk, 1961. 16 p.
' ’ (MIRA 15:2)

(Hydrodynamics) (Heat--Transmission) (Mass transfer)
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VULIS, L. A., KOSEKAREV, B. P., YARIN, L. P., and ARTYUKH,

"Thermal Problems of & Boundary Luyer at Heterogenous and
Diffusive Combustions.”

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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"rhermal Prcblems of & Free (stream) Turbulent Boundary Layer."

Report ’sx-xbmittéd for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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YULIS, L. A. , ZHEREBYAT'EV, I. F. and LUK'YANOV, AT,

"goiution ¢f Non-linear Equations of Thermal Conductivity by Static

Electrical Integrators.”

Report submitted for the Conference on Heat end Mass Transfer, Minsk,

BSSR, June 1961.
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VULIS, L. A.

"0n Superposition of Molecular and Molar Effects in the
Transient Region of a Flow."

‘Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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AUTHORS: ulis, L.A,; Doctor of Technical Sciences,
Murvich. A.M., Doctor of Technical Sciences, and
Klineer, V.U., Candidate of Technical Sclences

TITLE: Optical Modelling of Radiant Heat Exchange in Furnaces
PERIODICAL: Teploenergetika, 1961, No.2, pp. 67-71
TEXT: The general theory of similarity requires than an

optical model should fulfil the three conditions: geometrical
similarity; identity of optical properties of surfaces and media;
and similarity in the distribution of radiation sourees. A special
feature of the optical modelling method developed in the Kazakh
University is that it avoids fulfilling the third condition by
determining on the model a system of optical-geometrical parameters.
. When these are known it is possible to calculate the distribution
of radiant fluxes with an arbitrary distribution of sources in the
system in which only the first two conditions need be observed.

Thus the technique of optical modelling is greatly simplified.

The object of the present article is tc direct attention to this
method which is still not sufficiently widely used. Accordingly, L+r/

Card 1/6
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Optical Modelling of Radiant Heat Exchange in Furnaces

the essentials of the method are described and practical results are

given, In optical modelling of radiant heat exchange the radiant
fluxes are so low that the temperature factor does not enter into
the experiment. The method is nevertheless applicable to studies of
furnaces where heat fluxes and temperatures are high, because the
equations of radiant heat exchange are the same whatever the energy
or spectral composition of the radial fluxes. The temperature
distribution is determined in the model by the self-radiation
distribution both in the volume and on the walls., From this the
temperature distribution is calculated on the basis of the Stefan—
Boltzmann law if an integral radiation is modelled; or by Wien's
formula if the nmature of radiation is being studied from separate
spectral bands. The present article considers only integral
radiation and assumes that the radiating walls and media have the
properties of grey diffuse radiating and absorbing bodies. In

‘modelling, the object is sub-divided into a mumber of surface and

volume isothermal zones. The optical properties of ths surface
zones are characterised by the mean absorption capacity and thoseLJ1,r

Card 2/6
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Optical Modelling of Radiant Heat Exchange in Furnaces

of the volumetric zones by the attenuation factor of the medium.
Modelling consists in constructing a geometrically similar system
of surfaces having optical properties identical with the original
and a similar distribution of isothermal zones, The attenuating
properties required of the medium are discussed. The method is
based on the principlas of additivity of radiant fluxes which makes
it possible to determine the optical-geometrical parameters of the
model. If only one surface zone in the model is radiating, the
incident flux on different elements of surface can be measured.
These incident fluxes will te both those received by direct bub
attenuated radiation and those reflected from other surfaces., By
successively making one zone luminous after another and measuring
the resultant incident fluxes, dimensionless absorption factors may
be determined for various elements considered. Then the results
are summated to determine the flux density incident on any zone
from all the other zones, Simple formulae are derived and it is
dhown that by tests on a single model and simple calculations it is
possibla to solve a range of problems. The study of radiant hoaiJr/

Card 3/6
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exchange in the chamber of a stoker-fired furnace by optical
modelling is then considered. A transparent plastic model in the
shape of a cube of side 15 cm inside contained thin metal walls
painted matt black. In one of the walls there were 64 holes which
were used to measure the incident radiation. Various difficulties
that arise in making the measurements are described. Experience

has shown that they can be largely overcome if a thin layer of
translucent celluloid with a matt surface is placed between the
inner wall of the model and the outer. As incident radiation may

be at any angle, the sensitivity of the pick-up should not depend
on the angle of incidence, This condition is largely satisfied by

a germanium photodiode operating as a valve. This photodiode has
maximum sensitivity in the infrared where the absorbing capacity of
ordinary water is fairly great. Accordingly water may be used as
the attemuating medium in the model. The problem of modelling self-
radiation of the medium filling the volume is overcome by having a
single source of radiation, moving it from place to place and
summating the results. The particular model described was diVideijf//

Card 4/ 6
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into 6l zones, The radiating element was & cube of transparent
plastic, corresponding aseurately to the size of the Zone. The
cube contained a small lamp; it was f11led with water and the
outside was covered with translucent celluleid. To check the

, experimental procedure a model was used to study the radiant output

% of a cylindrical source for which a method of calculation exists.

i The calculated and experimental results agreed within 5% and the

- accuracy could easily be increased to 2-3%. The burning layer of
fuel was represented by a flat illuminator with uniformly luminous
matt surface. The measurements were made and for each unit of
sub-division a table of 64 local values of absorption factor was
drawn up. There was no need to make 64+ such tables; because of
the symmetry of the model only 16 were roquired. The tables were
then used to calculate absorption factors from formulae (3) and the
distribution of incident fluXes on the walls of the model was
determined for the case of a uniformly radiant medium and a fuel
layer. .Examples of radiant flux distribution of the model were
plotted. Attention nas recently been drawn to radiation.VH/
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back from the screen tubes.

Accordingly the

difference between

the actual operating conditions of screens and those which are

usually assumed was investigated.
influence of the degree of blackness
heat exchange conditions in furnaces.
the model to do
tubes with absorption factors of 0.6
of the degree of

A study was made of the
of the screern
The method of setting up

this is briefly described and comparative data for
and 0.9 shows that alteration

n tubes has no

tubes on the

important

influence on the radiant neat exchange in the case considered. .

Results obtained in
surface were compared with
tubes and agreement was good.

calculated

tests on the optical model with almost black
values for absolutely black
Ways in which the procedure may be

further developed are discussed and it is recommended as a useful

aid in calculations of heat exchange.
There are 3 figures,

4 English.
ASSOCIATIONs Kazakhskly universitet i TsKTI

' (Kazakh University and Central Boiler Turbine
Card 6/6 Institute}
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AUTHORS‘ Artyukh, L. Tu. , Vuliﬂ, L. Al ’ Kashkarov, Y. P.
TITLE: Flow of gas around a plate with burning surface

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 3, 1961, 39-45

TEXT: The authors investigated the flow of a homogeneous compressed gas

around a burning plate. The variation in velocity, temperature, and concen-
tration profiles along the plate was considered in the approximation ob-

tained. The studies were devoted mainly to laminar flow in the boundary

iayer along the plate. In order to find the "quasi-progressing" profiles u,

T, and ¢, solutions of transcendental equations of the heat theory of com-
bustion are used, which are reduced to the boundary conditions on the sur-

face of reaction. For this purpose, the boundary conditions of the surface

of the plate are transformed into the form usually employed in problems of

the thermal conditions of combustion. The transcendental equation (8) from

Ref. 6 (Vulis, L. A. Teplovoy rezhim goreniya, GEI, M. -L., 1954) ,
$=r/[T + exp (1/6w) - (1/ﬁﬂbv - X9°°+pr(6w -6, ooﬂ was graphically solved ><

Card 1/f
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in adh-ew'plane. Fige. 1 and 2 illustrate typical results of these solu-

tions. The schematic representation of the graphically determined results
(Fig. 1) gives a clear picture of the dependence of the surface temperature
on the velocity of the incoming flow, when the parameters of heat exchange
and of the length x are given and various values of heat generation
' ,94>,93>,92>,~91 = 0 are assured (B - point of ignition, N-point of extinction,

A and T - adiabatic and heat exchange, respectively). When the values of
heat generation are given for two velocities of the incoming flow, the tem-
perature variation along the burning plate shows (Fig. 2) that ignition of
the plate takes place, if any at a certain distance from the front edge of
the plate. The values of temperature 8 and of concentration c_ determined
by a graphical solution of Eq. (8) acco%ding to the coordinate ¥, meke it
possible to construct the profiles of u, T, and ¢ in the cross sections of
the flow if all the other parameters are given. Fig. 3 shows the profiles
for two cross sections (before and after ignition) as an example of such

a construction. It was further shown that the state before ignition belongs
to a kinetic combustion according to the nature of the process, and after
ignition to the diffusion zone, This result is typical of a hysteretic

Card 2/4
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process of an exothermic heterogeneous reaction if combustion tekes place
only in the vioinity of the diffusion zone. The authors point out that, in
principle the obtained solution may be generalized to the case of a burning
plate with a turbulent boundary layer. lMore details about this case will
be published in a special paper. From the practical standpoint, the present
problem has to be treated as one of the limiting schemes of ignition and
burning of bodies which move at high speed through the atmosphere. Mention
is made of Dorodnitsyn, Ya. B. Zel’dovich. There are 3 figures and 7 refer-
ences: 6 Soviet-bloc.
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AUTHORS: Yulis, L. A., Palatnik, I. B.
e
TITLE: Mechanism of turbulent mixing in gas flows

PERICDICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 9, 1961, 5-11

TEXT: The experimental arrangement shown in Fig. 1 was used to study the §<
turbulent mixing of a gas Jjet with a gas flow of different temperature.

The limits within which the parameters of ges Jet and gas flow were varied,
are listed in Table 1. In their experiments, the authors determined the
velocity head and the temperature distribution along the axis and over the
cross section. The velocity head was measured with a Pitot tube 0.8 mm in
diameter, and the temperature was determined by means of a platinum -
platinum rhodium thermocouple. The turbulence of the gas jet and of the ges.
flow at the exit section of the nozzle was measuréd by means of un

qTAM-3A (ETAM-}&) electrothermoanemometer. The flow velocities sere
computed from measurements of ¢u® and AT. As characteristics for the
intensity of turbulent mixing at a given point of the flcw, the following
relations were used €= 1 - (Quz)m/(quz)o and

Card 1/4_3
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- - - m - *
€y =1 (T, Ln)/(To Tn)’ shere the subscript m refers to the axis of

the jet. These characteristics tend toward zero in’'thé abgence of
mixing and toward unity with camplete mixing. The authors depermined-the
function £T = f(m), wkere (m° = (quz)o); it may be seen from this function

that at any given distance from the mouth of the nozzle, the quantity 1 -

and conaequently,'the conditions for a minimum mixing of the jet with the

flow practically coincide at m = 1. In this case, jet and flow have the

game velocity. The decisive role played by the density c¢f the pulse flow bk/
in turbulent mixing may ba seen from the function ET = f(m). Measurements

were then obtained at one and the same point on the axis of the jet

(x/do = 5; x is the distance from the mouthpiece of the nozzle, and dy i8
itg diameter) at different temperatures. The relative disposition of the
curves ET = f(m) indicates tuat the damping rate of the jet varies with

increasing temperature. The decrease of the quantity AThAATo and also of

u fu  with 0= T,/T, > 1 18 greater than with @A¥1. On tae basis of the
ngimilarity of QUZ" it is shown that a universal dependence of (QU2)m/(QUQ%
card 2/6
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on x/ﬂo on the axig of the jet is confirwmed by the results of measurement.
B Il
Moreover, it was found that the quantity (Qui/qu;) drops the more, the

higher is the temperature of the gag jet. The mixing process accelerates
slowly and contimmously wita4s. ith slight heating the level of pressure
pulses rose from 1-25 et & = 1 to 10-12% at «J = 3; with intense heating, ka
"values of 3-4 and 12-155 were cbtained at the analogous values of O .

G. N. Abramcvich is mentioned. There are 4 figurea, 1 table, and 7 Soviet
references.

ASSOCIATION: Institut energetiki ANl KazSSR, ¢. Alma-Ata (Institute of
Power Engineering AS Kazakhskaya SSR, Alma-Ata)

SUBMITTED: June 21, 1960

Fig. 1: Schematic representation of the experimental arrangement.
Legend: (1) Outer tubej (2) inner tube; (3) nozzle for the central gas jet
gdiameter, 10 mm); (4) nozzle for the outer gas flow (diameter, 250 mm);

5) air intake for the inner tube; (6) centrifugesl ventilator for the outer
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_ AUTHORS: . Vulis, L. A. and Gusika, P. L.
TiTLE; ‘'The "reversal" c¢f effects in-magnetohydrodynamiecs

~ PERIODICAL:, . Zhurnal tekhnicheskoy fiziki, v. 31, no. 7, 1961, 806-818

TEXT: The application of the "law of the reversal of effects" on steady -
quasi-unidinunsional flows of a conductive gas which is affected by hydro- -
- ~.and electrodynamic factors, is discusged, This law was formulated iby
- L. A, Vulis (Ref. 1: DAN SSSR, 54, 669, 1946; 56, 799, 1947) in the gen- .

eral for the unidimensional steady motion "of a gas, and has the form

. dw . Y
-(M2 -_1)3%%;L - aiva;l-%% (1), where M is the Mach number, z thp

B symbol for the r;;; of flow u, the mach number or a state parameter,df the -
gas, x the direction of'u, dwi/dx the "effect", and df)/dx the sum of ef-. .

fecta. By the "effects” dwydxthe authors mean cross seotional ohangefvof

the channel, changes of the outflow rate, or supply and removal of energy
in the form of work, heat, and friction. Of specisl intereat in nagneto-
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‘hydrodynamics is the effect of the electromagnetic field on the flow of the
conpduntive gas. This effeoct is studied in two aspects. 1) The passage. ‘
through the critical rate of propagation of disturbances in any dense
moving medium is investigated by means of (1). '2) Thd dependence of the
eleotric volume force (and cissipation) on the rate of flow is investigated.
The passage through sound velccity and the application of the "Law of the
reversal of effects” in magnetohydrodynamics was explained by G.S. Golitayn
and K. P. Stanyukovich (ZhETF, 33, 6 (12), 1417, 1957) for finite, but large
electric conductivity, i.e., great Hom. The same study was conducted by

E. L. Reslera.and W.R Sears (ZAMP, 96, no. 5/6, 509, 19583 J. Aeron. Sei,,
25, no. 4, 235, 1958) for small Rem values. TFrom the magnetohydrodynamic

ifundameptal'equgtioné, the authors derive 2quation

' Cdlnu_ dWF . 1 dp 1 gy ey L oo
) L 1 | .
’ ' , (_8) .. sa

de 9%\ 1 () (dQ _ Q. _p_)

1

_'Es‘(_dx"*'. ax ‘)”‘E;(E“T‘),(’.T;’" dr " juo
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' for the reversél of effects, where F is the channel Eross section, ¢ the - S

gravitational potential, L., and Q., the frictional energy end -heat, L the jé;;
mechanical energy, Q the heat from other heat sources. In the next two. - o

-paregraphs, first the clectromagnetic effect.and then the passage through

the hydrodynamic sound velocity are isolated and studied in detail, ° For  :51

velocity, ' . j?;-

’ ¢ _qydlnu_ 1 ‘rdinF 1=1¢dQ 12 ' ‘, - ’.i
(M ) de Tl 842 dx T " at (7;+p_u5)_]' (18) - T

: ’ ' ’ I -

holds for the "law of the reversal of effects", where'ld2 = MZ/(1 + 5&2), e

w c. {

B2 = 1.+ 42, and for §'holds f = 1/(1 - H'/Re *H') (20), 0<{< 1. The

.primed quantities ip (20) signify the derivation according to ¥ = x/1. A .7

special case of this problem was dealt with by L. A, Vulis and E . \{ o

K. P. Stanyukovich (Ref. 8: V gb. "Ipsledovaniye protsessov perenosa. ary

Voprosy teorii otnositel'nosti' - ("Investigation of transfer processes, .

o ?roblems of relativity theory"), vyp. 2. Trudy KazGU, Uchpedgiz, Alma-Ata, ./Qn'
~ Card 3/4 ' a
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1960) and K. P. Stenyukovich (Ref. 9: Neustanovivehiyesya dvizheniye e
sploshnoy sredy, GITTL, M., 1955)during the study of the gas loss of stars. iy -
The studies conducted by the authors showed that the "law of the reversal

of effects” on quasi-unidimersional steady flows of a conductive gas can

be applied for electromagnetic effecta. In the general case, the reversal

of the effects leads t6 a generalization of the mach number I = u/ &, where o

& 1s the total sound velocity in magnetohydrodynamics; for Rem > 1 ) e

g% a2 + Vf holds and for Hem € 1, §% a, so that in general 52 becomes
a” + fVA y Where f is determined from (20). N, Ye. Zhukovskiy is men---

tioned. There are 3 figures, 2 tables, and 13 rueferences: 10 So&iet-blécv
and 3 non-Soviet-blsc. ‘ o

ASSOCIATION: Kazakaskiy gosudarstvennyy universitet im. S. M. Kirove, .
C Alma Ata (Kazakh State University im. §S. d. Kirov, Alma-Ata)

SUBMITTED: July 25, 1960 ‘ ‘ ;f>"
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. AUTHORS: Vulis,L. A. and Gusika, P. 1. o

TITLE: Hydro~gas-&nalogy in magnetohydrodynanics . ' i‘ l?f:

"PERIODICAL:  Zhurnal tekhnicheskoy fiziki, v, 31, no. 7, 1961, 819-823 . o

TEXT: N. Ye. Zhukovskiy (Trv.;dy TsAGI, no. 1, 1925) showed that the motion . - ~

of- an incompressible fluid in a4 closed channel is in many respects analo- .- LI
gous to the isentropic motion of a compressible gac. It can be ‘easily ., ° oy
shown that thisg analogy is also kept up for the motion of conductive media - / -
during the effect of electromegnetic forces. The €quations of motion for 7\ )
" a plane isentropic flow of a compressible conductive gas, and those for a ST
quasi-plane motion of & conductive linuid in closed channels arc investi- =

gated. In the first part, the system

I 20m  dw)

o dr dy
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A du |, oy du du ___ dp . ‘ . !
[ B P57 PU-‘-);"’T Fv'd—‘l"——--d—;-k[jpﬂ:]‘ -+ [y, e . :"‘::
dv 9 ) . - . ) :
p,,,+9u 2+ po 32 =-—--5§+[jpﬂl+f,, ('2) -
_ o : ‘,::l’ ‘
c,,T—t--?:c,To.
is written down for vthe cas flow and in the second part, the system . L
. : ‘ aﬁ .9 () alﬁu) ' . I PR |
' . . 3; “x 0 . (7) ! ’ :
' %2 +ﬁu -|-7w = -—g’a—--o-u‘;“]‘ 4 for : ‘ ¢ 35
8) s o
ﬁ +ﬁu -+-7 =-—- yELIPR IR (
Card 2/6 vip= gl 5 (el -+ £,
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Ve f%t

h"‘ﬂzl’o- (9) 10

for a fluid flow with free surface. In both’cases [3gi] was considered, °
and from a comperison of the two Systems it may be.seen that-they are
¢ analogous for g = 2, The following analogues are compared: Mach number . .
. M= Ve - Froué; number Fr = V/c; density ratio Q/Qo - height ratio h/ho; i

‘pPressure ratid'p/po - ratio of the squares of the heights hE/hgi tempera-:
~ ture ratio T/To- height ratio hih ; Alfvén number 4 = V,/a - analogue of ; g
the Alfvin number ¥ = Vk/c. In the last ratio, v, = ”LH/Q denotes the ‘Ak e

velocity of the magnetoacoustic oscillations in a medium with infinite con-

ductivity. These ratios form the basis for simulating flows of a conduc=- o

tive gas by means of the flows of & conductive liquid in a trough on appli~ /JL'
~cation of electric and magneic ficlds. For both cases the known relations ¢>\"‘

.= curl ¥ and 3 = o(B + [Yuil}) hold for the flow density vector and | wE
3H/3t = curl [VA + vmvzﬂ for the correlation between magnetic field stregth  oC
Card 3/¢ . .
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and flow velocity. The completion of the initial equations by theee two
differential equations determines the conditions for electromagnetic .
simulating., The main criterium for both flows is the magnetic Reynolds

number Rem - Vl/bm, vhere v, = 1/90 is the 'so-called magnetic viscosity-

and o the conductivity. As is shown, the analogy-investigated here per-
mits the variation of Rem in a very wide range, For Hem € 1, aerodynamic

problems may bo investigated, for Rem-~>aﬁ problems of astrophyeica, The‘

. .authors invoetigato'the fluid rlow in an open channel with slowly changing
width. Then, the continuity equation and the equation of motion are: :

dink  dlnu  dinb ‘ ‘-
e e =0, (14)

(15) ¢
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‘b = b(x) being the channel width. By means of the Froude number
Fr = u/@:

) dien__dinb 1 |
(Frt—1) e = —ralln], : (16)

18 obtained for the flow velocity and

wydlnFrt S Fe\dln b 3 :
R) = 2'(1 )= A (J:1],

(17)

for the Froude number itself. These equations are analogous to those i..
in ordinary gao dynamics and in magnetogasdynanics. They are discussed
for Re, & 1 aung 2 2 1. There are 6 referencea: 5 Soviet-bloc and; 1

10,2

non-Soviet-bloc,

ASSOCLATION: Kaznkhakiy gosudarstvennyy universftet im., S. i, Kirova Alma-
Ate (Kazakh State University imeni S. M. Kirov, Alma-Ata)
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AUTHORS : '

S e s it - =

TITLE:

PERIODICAL: Zhurnal tekhnicheokoy fiziki, v. 31, no. 12, 1961." 1477~1484

"TEXT: A study has been mada of the local redistribution of the total R
energy (total of kinetic energy plus physical and chemidal enthalpy) in .
the boundary layer of a compressible gas which passes around the surface of u plat
of a plate in a laminar flow and reacts with it by an infinitely fast
heterogeneous reaction. Tho nystem of equations

e
u g.‘é'..'.o:—:-:vmm",

. T AT e ’
u d‘fé""‘%?,"".—"'ﬂo’{" +C‘T(¢‘n )

€ G aC
HOn=Dew
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_Vulis,' L. A., and Kashkarov, V. P,

'The local redistribution of the total energy in the boundary
~layer of a compressible gas on the surface of a burning body
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derived by Ye. P. Vaulin (nm 8SSR, 113, 6, 1957) is started from. For
the boundary conditions__ N _
6 0, w;;l-l 4~ q“wa an lw I —oo C-—O “P“ "3""00 } (2)
’
T m-z:,,. T—Tm' C Cw DDH ’i"°° S

thia syatem may be transfor:ned into a eystem of ordinary d.ifferential
. equationa ' ,

b
P e s siae e e

2F"’+FF'—O

T” -+ aFT’ =—2 '('f" (F")‘
26"’ —&-c,,F'C’ 0

(3)

.. by the subatituti-m N u F'(n), T (s )), C - c(.,), where g - \ﬁ——/.——(

N,
s

u and v are the oomponentsy.of the velooity veotor;

- "‘.v " 3—v + “53 t" x, 72 J—«dyare the Dorodniteyn variablea, T and C x ‘;" .
VCard ‘5/3 : : : . : "
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are temperature and concentration, ¢ the gas density, q the heat of reacticn,
A the thermal conductivity of the gas, ¢ and GD are Prandtl's heat and

diffusion numbers, and Cp ie the specific heat of the gas. As solutions

of this diffusion and heat-conduction problem, the profiles of velocity,
temperature, and concentration of the reacting gas are plotted for
different Prandtl numbers. B, A, Fomenko of the Laboratory for Problems
of Thermal Physics of Razakh State University is thanked for numerical
calculations and plots. Ya. B, Zel'dovich (Teoriya goreniya i detonatsiya
gazov. Izd. AN SSSR, M., 1944) is mentioned. There are 9 figures and

10 referunces: 8 Soviet and 2 non-Soviet.

ASSOCIATION: Kazakhskiy gosudarstvennyy universitet im. S. M. Kirova
(Kazakh State University imeni S. M, Kirov)

~ SUBMITTED: October 17, 1960

Card 3/3 | ]L
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K LeCco
AUTHORS: Vulis, L. A., Kostritsa, A. A.,_Kubyshkina, V. D.
TITLE: Calculation and simulation of cptimal reactors with homogenized

core (age appreximation)

PIZUIODICAL: Atomnaya energiya, v. 12, no. 4, 1962, 283-291

TEXT: The cuthors discuss some methods for calculating homogenized-core
reactors with 2inimum critical mass and constant density cf released energy
due to absorber redistribution in the core. By using the integrators
described in earlier papers (Vulis, Kostritsa, Tr. KezCU, Alma-ita, 1959;
Izv. AN KnzSSR, ser. energet. no. 14, 111, 1959; Vestnik AN KazSSR, .no. 9,
1959), some characteristic functions such as the fuel density distribution u/k/
and the neutron density distribution are determined. The equations for a
reactor with nonuniformly distributed fuel are difficult to solve in age or
multigroup approximation but easy by simulation methods. A one-dimensional
static integrator designed for solving heat-conduction-type equations with.con-
otant faotors 15 described and discussed. In principle, reactor simulation
needs two integirators: the first one for neutron moderation whose results

Cerd 1 /3
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- are fed into the second one which simulates thermal-neutron diffusion. For

determining the minimum critical fuel mass, the function

44 (z-a)
: Y - 11
\p(z)=——-1+7:qT“_;S\p(a)c [ d(l. ( )
ISR A et ——
- is used; in this case, the moderator denaity Do ~R oﬂvv(x); . VJ/,
= t -

Ly = (TO-T)/T, k -'qy/6y+1); T, is the life-time of thermal neutrons in the

f reflector, is the mean numter of seondary neutrons per thermal neutron

absorbed by the fual; VT is the moderation length, Ty the thermal neutron
age; all the parameters of the dimension of a length are taken as
dimengionless. Calculations of the critical fuel mass ydx in age and two-
group approximations are comparcd (Table 1). PFor thermal-neutron denaity .
smoothing by an additional abgorber,

T i . C
Pl == . 2
7, 1+——§::+__"}':::.) Fetvin (12)

¥V MRS Bl it A
RS EUNGE BEY WRISHEY WHE SRENERE N
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¢ is used, where the sought function y(i") = Z'(r)/ZaB is proportional to
. the dengity of the additional absorber whose absorption cross section is

: IE'(r). zzar = q/, the macroscopic absorption cross section ratio of fuel

a3
and moderator. In two-group approximation f(y) -2 [?(?) - Eﬁl] : the

- analytic form of f(y) and the criticality conditions are calculated in age
. and two-group approximations for a plane, a cylindrical, and a spherical

reactor. From a comparison of the results it may be seen that the age

. approximation is well usable, and that neutron density smoothing problens
. lead to heat~-conduction-type equations solvable by static integrators. There

are 5 lfigures, 2 tables, and 15 references: 7 Soviet and 8 non-Soviet. The
four most recent references to English-language publications read as

- follows: G. Goertzel. J. Nucl.. Energy, 2, No. 3, 193, 1956; J. Wilkins.
Nucl. Sci. Engng, 6, No. 3, 229, 1959; J. Ravets, J. Lamarsh. Nucl. Sci.

- Engng, 1, No. 6, 496, 1960; M. Duret, W. Henderson. Nucleonics, 16, ¥Ho. 11,

- 168, 1958. : -
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. AUTHOR: ‘Vulis, L. A. '
— : :
TITLE: , An interpolation formula for transition region of flow

“PEXT: The suthor introduces a 'measure of disorder' @()) of the

-~

o " Card 1/3

-
g,

PERIODICAL: Referativnyy zhurnal, Hekhanika, no. 11, 1962, 90, ab-
‘ stract 118639 (Yr. In-ta energ. AN KazS3SR, 1961, v. 3,
109-121) - ' f/

state of transition between laminar and turbulent flow conditions

L,(t) - L(x%) . | A
' w(}f.) = Lz(?t) - L1(}t7 N X =R - RC:.l’ 0(0)= 1 ('1)

where L(}) is an integral (resistance, heat loss) or local (veio-
city profile, temperature profile, intensity of turbulent pulsa-
tion) characteristic of flow, ® is the coordinate of state (diffe-
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rence between Reynolds' number R and its lover criticul value ]
Rcr 1 at which the laminar Ilow loses its stability, L1 corresponds

to laminar and La to turbulent conditions. B/ analogy with relaxa-

'j tion processes it is assumed that

: 2
@0Oe) = e'“’ : - (2) !/L

where &2 ig an empirical constant. From (1) and (2) an interpola-
tion formula

2
L) = L1@a)+-[?206) - Llofﬂzﬁ 7lﬁqx}b

- follows for the conditions of transition. Flow characteristics cal-
_culated from this formula are compared with experimental data (and

| Card 2/3
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the constants 0(2 are determined). It is proposed to interpret & 4s

- the probability of the viscous conditions predominating over the

pulsa}g’._on conditions (relative gap between pulsations), 8 refern-

ces. / Abstracter's note: Complete translation, _

L
Y
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" Local redistribution of the total energy in the boundary layer of
a compressible gais near the surface of a burning body. “hur. tekh,
fiz. 31 no.l2:1477-1484 D ‘'6l. (MIRA 15:1)

1. Kazakhskiy gosudarstvennyy universitet imeni S.M.Kirova.
(Boundary layer) (Gas flow)

T
.

PR R

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

amr‘_'—'“—" e o T

VULIS, L.A.

W=t

One of the interpolation formilas for the transiticn flow regiom.
Trudy Inst.energ.’N Kazakh,8SR 3:109--121 161, (MIRA 14:12)

Fluid dynamics)

Heat-—Tranemission)
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VULIS, L.A.
Sapunin
Principal results of the studies of the aerodynamics of the combustion
chambers and furnaces. Trudy Inst. energ. AN Kazakh. SSR 2:225-233
'60. (MIRA 15:1)
(Fluid dynamics) (Furnaces)
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AUTHOR- Valis, L. A. 1007/1252
e

TITLE: On the turbulent wake behind a body

PERTIODICAL-  Referativnyy zhurnal, otdeI'nyy vypusk 42. Sifovyye ustanovki, wo. 11. 1962, 34-3%
abstract 42.11.159. (Tr. Kazakhsk. un-ta), no. 2, 1960, 3340

TEXT: An approximate picture of the flow in a turbulent wake behind a body is obtained by superposition
of a facward homogeneous flow over that generated by a turbulent stream. The solution is based on the fact
that at Reynolds numbers of about 104 the average motion at a certain distance from, or <lose to, a body
becomes stabilized and regular. An infiritesimal stream inducing the final pulse is assumed to exist at a certain
point. The rates throughout the field of fow are determined, on the basis of these assumptions, within the
fiamework of the houndary-fayer theory. In order to determine the flow pattern in a wake bchind a bluff
body its resistance is assumed to be concentrated at a single point, its center, constituting the point-source
of the pulse wake. At first approximation, the velocity profile of a complex flow can be constructed by geo
wettical summation of thosc of the strcam and the uniform flow. Caleslations have showa that at
Re = 1(#-10%, the zone of reversed flow behind the bodies is: 1.3 diameters for a cylinder, 2 widths fex
2 plate; 1.2 diameters for a sphere and 1.9 diameters for a disk. There are 8 references

{Abstracter’s note: Cormplete translation. ]
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AUTHORS Vulis, L. A. and Kashkarov, V, P.
TITLE: Boundarylayerona burning cone

PERIODICAL - Refcrativnyy zhurnal, otdel'nyy vypusk. 42, Silovyye ustanovki, no. 11, 1962, 34, abstract
42.11.158. (Tr. Kazekhsk, un-ta), no. 2, 1960, 19-24

TEXT: Investigations were carried out on the laminar flow of a compressible gas stream emerging from a
nozzle mounted at the apex of a right cone and forming a jet spreading along the cone surface. The reactions
taking place arc assumed to be of endothermic character. For calculation of the velocity profile, temperature
and concentration of the reacting gas, the motion in the boundary layer is assumed to be a flow in a semi-
confined source-jet, the cone surface to be non-conducting, and its reactivity—to vary with the distance
from the apex. The system of differential equations thus obtained is integrated by means of Doronitsyn
variables. Solution of this problem permitted determination of the relationship between the hydrodynamics
of a compressible gas strecam and the combustion theory; results give a qualitative picture of the interaction
of a burning gas and the surface of a body. There are 7 references.

[Abstracter’s note: Complete translation ]
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AUTHORS Vulis, L.A. and Klinger, V.G,

TITLE:

—

IA method of light integration

PERIODICAL: Roferativnyy zhurnal, otdel'nyy vypusk, 32, Izmoeritel'-

TEXT:

of the
count,
mental
sorveg

naya tokhnika, no.6, 1962, 51, abatract 32.6,324.
(Tr. Kazakhck.un-ta, 1960, no.2, 103-108) -

The poasibllity o1 ealculu.ing the irradistion of targets, \//
radintion of sourcos if self-absorption is taken into ac- <
and of tho radiation barrier, etec., by means of an experi-

study of radiatior rays on an optical model (the latter

as a light intepgrsasor), is discussed. The simplicity and

the sufficient accuracy of the method are illustrated by means ‘of
an example, in vwhich tho radiation dose received by a disk-like

,target

from a source of particles of the same shape is deternined.

, [}bstracter's note: Complote translationJ
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D234
YAV NEE .
. AUTHORS Vulis, L, A. and Kashkarov, V. P.
TITLES Heat regime of the boundary layer in.heterogenéous

burning

" PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 10, 1962, 91, ab-

stract 10B563 (In collectiont 3-ye Veew. soveshchaniye
po teorii goreniya, v. 2, M., 1960, 98-106)

TEXTs The authors consider a laminar boundary layer on a plate

with chemical reaction. The following assumptions are made: The

mixture is binary, the viscosity coefficient is ‘proportional to

the temperature and is independent of .the concentration of the

mixture components, the specific hebts of the components are equal &//_
i1

--and constant, the thermal and diffusiondl Prandtl numbers are con-
' .8tant, the velocity of reaction at the surface.is V = koexp

(~E/RT)C, where C is the conoentration of the reacting gas, the
coefficient ko is a function of the lengtn,of the plate, and the

- Gara 1/2 o ‘_ N -
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. form of this dependence ip chosen in such a way tha% the problem
becomes self-modelling, Analytical solution of, the equations of .
~ the boundary layer is obtained and the conditions of ignition and
extinetion are derived from it. The authors also obtain the de- ,
pendence of the regime of burning ('hysteresis' or 'noncritical'*uﬂizjé
; " ‘regime) on dimensionless parameters which detetrmine the process. L
i ("Abstracter's note: Complete translation._/ : '
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using an equivalent problem of the theory of heat transfer,
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Calculation of thermal conditfons of & concrete dam for the
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": -mtion of :ntegral regularities in the transitional region
of flow o

:'."': P‘E’RIdDiCAL- ~ Referativayy zhurnal, "f‘leldlanika,":ﬁo.’ 4y 1396'3, 81, abstract 4B548
S " (Izve AN KazSSR. Ser. energ., no. 1(21), 1962, 66~73.)

" TEXT::-For-calculating the_coefficisnts of -i‘rlction‘ -and-heat .exchang_e_')'}a.nd other
integral characteristics), in the transitional flow region, the author groposes to
compute, using certain weighted factors, these coefficients at lamindr and turbulent
£low conditions. The devendence of the weighted factors on the Reynolds number is

\ given. The results of calculation based on the method offered are ccmpared with
experimental results. The tests are tied in with specific cases: air flow around

a plate, flow of molten metal in a tube, flow in rough channels, IThere is satis-
factory correlation between the test and the calculgtion. R. Y. Kopyatkevich.

B - [Abstracter's note:. -Complete translation.].

e e o b A S ae

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

£ v
NG P TFLy wrw Ny
P M

faa

DZpdugas! tin, K

TITLE: Magnewohydrodynamic Ciuette {.ow

SOURCE: Zhuima) tekhniches<oy fizixi, v.34 no.12, 1964, 717i-2 77

TOPIC TAGS - magnetonydrodynam. s, mig {oow, ®d ayper wmd {.ow

i rvnoersonc To.le

[T PR

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001961310013-6

1 23819-65

ACCESSION NR: AP5000842

equations fs replaced hy @ ¢
trans formation. Th:r 2:%0 t

&
remeter - the distance betwe
e

in the form of a ra~ia to r

LA T L s DT T a0 e Lo

the Steady slates one can oaxe
case 0of constant conductivity.
the deduced equations lcads to
ritati.., nf the

b4

Aralysis
results
friction and hatt transfer

HRt IR S R SN DL, s

ASSCCIATION: none

SUBMITTED i5Jul8d ENCL: 00

NR REF 80V: 00§ OTHER: 003

APPROVED FOR RELEASE: 09/01/2001

I

«<

e lei p.ates -~
pl: drfiorential

ase ol tna cumpaete
of the different factors with
consistent with those of 3ush as regards va-
in a boundary

andental slgebrate equations by a single
poundary

conaitiuns, for
{s brought n f -om

operators Geers

ine 3asis pa-
the gtart
sojution f

N

Crae
1 Uhe

*he aid of

sosution of tae avsiles

iayer. O-ig art. has: 3¢

SUB CCODE: Wi

CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

L A SV S CUACNILF 2

R T ARAR S

ot | A

R EFRETE
i

b3

I tmuq_.fﬂ w1V EPR(C)/EPF ). 2/BHG(m) /EPR  Pr/Ps-b/Pusls  WW/TS :
e SHON NK- AT il s Gon R4 10G NGRS h
At {8810 A lhul

: ik sanov . AT

1a1sq wpenenjva kravevvkh sadach Ana.og methods
TpehEn) Vs hak - S

oot Ay U L N S AT TS O VL R Tt

;:3% e e . . - ) : Y-
5% e s e

TOPIC TAGS: . Integrator eiectiuih iegT &9, glatic lategrator, teat fiddialvil weciiil
§ - * SRR SR ORI IR . :

- gimufation, apalcg computer -

ra:er mnmdpr; § neat traaner premem in the presence of various

ARSTRACT: The PO D s f e e o fat

LA

1/3 [

Card

R e

HE

B T R e e R L A okt i

byt 10l a8

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



L atkess
ACCESSION NR: AT6002502

uy (0, {) = Um.
“l'\b- 0 = ’-‘1(%.. N = g, 4

u(x. 0} = }{x)
wlomant  ahawn ‘n Fig 1 of the Enclosure which

Tre ather meTrUCLE AN triegrator
inplements the tinite daffferetncy roeeius
v

oL v Vil Vs

}

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

Sk".! il e _—

- VULS, L. Ae_ (Leningrad); KARELIN, V. Ye.; PALATNIK, I. B.; SAKIPOV, Z.;
USTIHEIKO, B. P. (Alma-Ata)
"Laws of propagation of turbulent compressible gas jets"

; report presented at the Z2nd All;Union Congress on Theoretical and ‘Applied
’ Mechanics, Moscow, 29 Jan - 5 Feb 190l

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

i3 SO BN TN e - - ey
) R

. VULIS, La A.; DZHAUGASHTIN, K. Ye, (Leningrad)

"The elementary theory of hysteresis effect in magnetogasdynamics"

report presen‘ted at thé 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jan - 5 Feb 196k,

AR ek

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

HE FS A B R R Sa R S A S SR TR P WSSy T s BE
o -

VULIS, L.A.s DZHAUGASHTIN, K.Ye,
Magnetogasdynenics of Couette flow. Zhur.tekh,fiz. 34 no,1212171-
2177 D ‘6l (MIRA 18:2)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

45 , } [

VULIS, Lev Abravovichs KACHKAROV, Vesiliy Petrovich; PAIRON,

TR e pag g e e s e Y- o A.,r;’_:,'d
P D

[Thaoxy of jeus of viscous fiulds] Teoriia ét?ui viazkoli
zhidkosti. Meskra, Hauka, 1945, 431 p. (MIRA 18:9)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001797761310013-6

YRRREL

= T e e T e e e i A T e e i i

| LlS0266  ERGa)/mer)/EC )G/ -
‘ACC MRt AP6003207 o SOURCE CODE: A URIO382/65I000/00§/®67/007N

| ';’wmog: jVulié,'I‘._.‘BAf:;Dzhaug‘ashtin‘ K. Ye. | | 74
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CTITLE: A semibounded conducting fluid stream ,
: souac};. Hagnitu'ayg; gidgvdina:nilﬁa,_ no. 4, 1965, 67-79 - - ' ; v

. TOPIC TAGS: . Raynolds number,. heat diffusion, KHD flow, condustive fluid, fluid :
< flow, magnetic field, motion equation : _ A
"RBSTRACT: The atationary problem of incompressible viscose conducting liquid mov~ - ,’5;, s

~ :ing as a stream along a flat surface is considered. The problem considers a flow = . > SEE

‘in a magnetic field normal to the surface which constricts the flow to a semi- oy
.boun space. magnetic field value resiricts the Reynolds number valuas to
much less than unity. The usual equations of motion are golved by uge of similari-’
sty transformations and iterative approximaticns where the zero order solution is .
“‘that for the nonconducting fluid, It is shown that the velocity profile ig given.. . ¢
. ‘quite accurately by a single teration.  The solutions are plotted for geveral :
S gi'valuea of the parameter which determines the strength of the magnetic interacticn.
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) : 8 problem is fuz{ther extended by the inclusion of heat diffusion. Solutions for _
... - three different sets of bounduary conditions are given. - The resulting temperature -
~ profiles are plotted in terms of several sets of appropriate parameters. Orig.
lart. has: 4 figures, 35 formulas. . ‘
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fTheorymoT“a*Jet~viscbus~f1uid"(Teor1fn,ﬁtruywvynzkoy;;hidkogti)Jﬁ?&;gﬁx Iud-vo 7§}

| wall-jet, wake flow, heat transfer, boundary layer, magnetohydrodynamics, jet flow,
'PURPOSE, AND COVERAGE: - This bosk will be of partictlar interest to persons concerned

‘t;-'  with ‘thg"phrdﬁiéﬁis‘féf'f'l‘l\iid?’J"-étf ‘streams.  The book 18 devoted to the resulis-of -7 & —
‘|- investigations 'of a broad-aend yidespread category of. incompressible fluid motions

" monograph. There are four paris to the book, including a foreword and an intro-
4+~ duetior.--The first part deals with.the solutions of jet problems based on the

' analysis of laminar jet streams of an incompressible fluid by methods of boundary

__ homogeneous_wake flows, semitounded Jets (wall jJets) are considered. Turbulent jets

MNauka ," 1965. - 429 p. illus., biblio. Errata slip inserted. 600 copies priritéii}'B,;,l
TOPIC TAGS: - fluid" mechanics, géﬂ Jet, Jet streax, turbulent jet, diffusion flame,

g :Naviexf,slokea equation

) Legory o-
in the form of laminar and turbhulent jets. The development of computational =

~methods applicable to en important type of jet-streams-end-based on a consistent | |8

and systematic study of jet flows with a theoretical approach is the aim of this

‘exact Navier-Stokes equations for incompressible fluids end, in particular, with |

the Landsu investigation of the propagation of a submerged axially symmetric
‘viscous fluid jet issuing from a thin tube. The second part contains a detailed

layer theory. 1In addition to free Jets flowing into a stationary medium or into

‘of 1iquids and gases are the subjects of the third part, im which self-similar

| - "Card ;_/h

we seese =

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310013-6

| ACC NR:  AM6001041

“- golutions- for free and wall jet sources are investigated. .It-also contains detaile
- experimental data-obteined under the guidance of one of the authors in thermo-
-~ physical laboratories in Almu.Ata for comparison with the theoretical results. The}|:
" fourth part deals with certaln theoretical mnd experimental problems of Jet

" gtreams which may be regarded es complementary to the rain topics treated in this

book. Among them are complex turbulent jet streams, pattems of diffusion flemes,

‘and Jets in magnetohydrodynanics.. The authors thank K. E. Dzhaugeshtin and L. P, -

. Yarin for their help in selecting data and in writing Chapters 17 end 18, and also
"G. N. Abramovich end G. Yu. 8tepanov for their comments. - SR e
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, vzaimodeystvii tel s potokemi zhidkostey 1 gazov (Heat end mess transfer.
ve 2: Heat and mass transfor in the interaction of bodies with liquid
and ges flows). - Minsk, Nauka i tekhnika, 1965, 120-128 :

TOPIC TAGS: ' gas flow, gas dynamics, shoock wave

= {ABSTRACT:_ _A nonuniform dis%ribution of energy is characteristic of the | - g%

rapid movoment of e gas. The article surveys several examples of local.

raedistribution of energy snd considers the physicsl neture of such .

- jeffects, The first csse considered 1s the flow of » gas from a shock

o {tube.” After a mathematlcul development, the article gives s relation-
ship for the velues of the ntagnetion tempersture as s linesr function.

of the square of the Mach number, The reault 1s applied to celeculstion

. tof flame fronts,  In general, the osrticle concludes that the effect of

"klocal redistribution 18 small in the dynamic problem and cen be
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TOPIC TAGS: magnetohydrodynamics, MHD flow, conducting gas, gas flow, magnetic
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/

ABSTRACT: One of the characteristics of MIID flows of a low-temperature plasma is well-
defined temperature dependence of conductivity. The nonlinearity due to this may lead to
an ambiguity of steady states and to unique hysteresis effects, For MHD flows such effects
were detected elsewhere in the course of numerical calculations of hypersonic motions., An
elementary theory of the problem for Couette flow has heen published, Inasmuch as the
nature of the phenomena investigated, generally speaking, is not related to a specific type
of flow, it is natural to assume that an analogous manttestation of nonlinearity is found in
cases other than those studied in relation to hypersonic motions. Fromn this viewpolint,

the present authors Investigate the practically important case of the flow of a conducting gas
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in an MHD-energy converter channel. The sturly {s made in the framework of a quasiuni-
dimensional steady-state flow at low values of the magnetic Reynolds number and Hall
parameter. The study is restricted to a general, primarily qualitative statement of the
problem and some examples which allow the presentation of the final results in a simple
form. Detalled data for specific cases may be obtained by means of numerical caleulations,
unrelated to extensive simplification of the problem.  Orig. art. has: 7 figures and 20
formulas.
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